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Preparation and Microstructure of Cu Thin Films by Magnetron Sputtering
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(Heilongjiang Province Key Laboratory of New Carbon-Base Functional and Superhard Material , Col-
lege of Physics and Electronic Engineering , Mudanjiang Normal College , Mudanjiang 157011, China)

Abstract: Cu films based on ITO were prepared by magnetron sputtering. The effect of sputtering time
and substrate temperature on the growth of Cu films were studied. The morphology and structure of the
produced samples were characterized by scanning electron microscope (SEM) and X-ray diffractometer
(XRD). It was shown that the size of particles constituting films can be controlled by sputtering time. In
order to obtain uniform and compact films with good adhesion to substrate, the optimum time is 40
min. When the deposition time is more than 90 min, the film will peel from the ITO substrate. And, the
morphology evolved from pillar-like structure to sphere-like cluster structure with increasing substrate
temperature, which indicated that the morphology can be controlled by temperature. Also, such pre-
pared Cu films are expected to be used in catalyst, solar energy cell, sensors and other fields.
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Tab.1 Process parameter with different sputtered time

B/ min | SRESIHSR/ W | JESR/Pa | SLSIREE/ °C
30 400 5.0 200
40 400 5.0 200
60 400 5.0 200
90 400 5.0 200

K2 IZSYTEREREE

Tab.2 Process parameter with different substrate

temperature
WEE/ min | EHIR/ W | JER/Pa | JEIEIRIE/ °C
40 400 5.0 100
40 400 5.0 200
40 400 5.0 250
40 400 5.0 300
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Fig.1 SEM images of obtained films with different

sputtered time
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Fig.6 Effect of process parameters on the film thickness
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